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Presentation to the US Consumer Product Safety Commission
April 3, 2003

Statement of Purpose:

To present highlights from independent research funded by GameTime, a
PlayCore Company, to the US Consumer Product Safety Commission. We hope
the Commission finds this information timely and pertinent as they work towards
improving their Handbook for Public Playground Safety.

Why GameTime funded Independent Research?

Research has proven that play is the key to children’s cognitive, emotional,
physical and social development. A recent societal trend has been to remove
playgrounds for liability reduction, risk management and safety concerns. Society
needs to better understand how to provide safer play environments for America’s
children.

Who conducted the independent research for GameTime?

The research being presented was commissioned by GameTime, a PlayCore
Company, and conducted under the direction of Joe L. Frost, Ed.D., Consultant
and Parker Centennial Professor Emeritus, University of Texas.

QOutline of PowerPoint Presentation:

» The Relevance of Height for Child Development and Playground Safety
{Completed September 2001)

» The Developmental Benefits and Use Patterns of Overhead Equipment on
Playgrounds
(Completed Fall 2001)

¢ The Nature and Benefits of Children’s Climbing Behaviors
(Completed Fall 2002)

¢ Open Discussion, Questions/Answers

Presenters:
Tom Norguist, GameTime

Candra D. Thornton, Ph.D., Auburn University
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The Developméntdl Benefits and
' Use Patterns of Querhead
Equipment on Playgrounds

|

Austin, Texas -- September, 2001

Overhedd ladders, ring treks, and’
other types of overhead equipment
are commonly found on
playgrounds, generally comprlstng
about 10-12% of aI!pIayground
equipment

AWith ovcrhend ¢quipment
generaﬂy result from
Falls (Waltzman, o
Shannon, Boiven &
Bailey, 1999). Ina stud.’y
“of playground infurles
.and Iitigaﬂon., Frost &
- ‘Bweeney {1996)found
| -that 14 out of 190: 7~ 17
' . serious injuries (7%} were .
- associated with falls
fram overhead Iaddcrs

R B e e

The skill that kids develop on the
overhead ladder is called
brachiation, and it is one of the
very few experiences that are new
to children on the playground.

.(Hewes & Beckwith, 1975, 123)

| middle of the 19th century.

| . movement], track rides, hanging rings and parallel bars.

HISTORY OF OVERHEAD EQUIPMENT |-

'.}Outdoor equipm-nt to prnmn p.hysicul ucﬂvity traces
‘roots back to post. Napoleanic Edrope to Germany:

“ This equipment came to the United States around the

.« Overhead equipment was seen-as an impor‘mnt camponcnt
ofp!aygmund.: during this era.

> As equipment evolued during the 20th century, new .
overhead appdratus designs were impl .tadfor :
: p!aygraund.r T

= Typleal g modarn overhead appardtus daaigru im:rud.'g :
challenge ladders with unevenly spaced runys, Hng treks; C
_.and 8 shaped overhéad ladders {with and without

.. overhead’ upparatu.l Isa:

- {such as walking across the

. Lohmeyer, 1988} and_from o
. children under § years of -
i 'age trying to use eqiuipment
‘. degigned for older school ;

© 2000).

_SAFETY 8 OVERHEAD LADDERS: .

Injuries assoclated with

regult from unintended use "

‘top af the ladder along the
rungs and sides, and sitting

. on top 'of the overhead
ladder} (Hewes & Beckuwith,

-'1975; Friedlander & :

‘age chi ldrcn (Frost de Kim..




SAFETY & OVERHEAD LADDERS .
“s To reduce the risk of
children falling anto access
decks of play structures, it is
recommended that the final
. handhold should be at least 8"
JSrom the edge of the deck .
{Tinsworth, 1996; Ratte’,
Denham & Johnson, 1990). .

+-CPSC recommends that

. upper bedy devices like
overhead ladders not be used
by children under 4 yedrs of
age.

SAFETY & OVERHEAD LADDERS
e A PR Y

& Maximum recommended
heights for overhead
equipment are 60" for
preschoolers and 84 for
sehool-age playgrounds.

& To mintmize the risk of
falling during attempts to
reach the next rung,
maximum distances for
rungs are not recommended
to exceed 14 inches.

FITNESS & UPPERBODY EQUIP]HENT

& children’s physical fitness is
"reldted to upper body
' equipment because the degree
of body strength and body
weight influence the ability of
-.the children to use overheud ]
: _equipment :

T exper!ence with upper body
equipment inéreases their skill
., dnd abllity to use upper bndy
s fequipment i

|suppart. their body weight by at least 3 years {F\rnst &

FITNESS 8 UPPERBODY EQUIPMENT

e R
Z» Children need to have reached a point of physical
growth and development that allows them to
successfully neqgotiate overhead equipment such as.
lateral weight shift, eye-hand coordination, and visual
perceptwn of distance.

4 The support of the body is « combination of three
| factors: grip strength, upper body strength, cmd body
weight : P

+Children deve!ap the grip a‘.nd upper body stre g

Kim, 2000} and perhaps by as car!y as 2' ears.
{Gabbard. & Patterson, 1980} ;

FI'I‘NES':S'"& UPPERBODY EQUIPMENT

4% Lateral weight shift develops in chiidreén as the;
learn to walk. In order to walk children must be able
to shift their weight to one side of their body, so that '
the other side is free to move (Nelson, 1988). For upper
body movement, children must be able to perform o
similar task. They must support their body weight on
one arm while moving the othar to gras, the next rung.

EF F ECTS: OF OBESI TY

@A child with normal grip strength and upper. 5bdy
strength may not be able to use an overhead !udder
if he/she is overweilght.

% The importance of body weight is found in Frost d‘s
Kim {2000} when the only two members of an
experimental group of 3- and 4-year-olds who could’
not complete an overhead ladder were overwalght
children. : -

& Lateral welght ahift may be affected by obest’ty as -

children develop unbalanced locomotion patterns to
-compensate for carrying extra wﬂght on thﬂr joints
-.and musc!es {Hills, 1994) : [ AL




Comments from Experts...

- e WM?MW =
“Are you aware of research or pu.bhshed

- concluding that suspending fl_'o_m overhead
apparatus can injure arms and/or shoulders of 2,
3, and 4 year olds?"

# “Most children at this level, (80% of 4-year-clds) can
not suspend (hold} bedy weight while traversing
across...that is, hold with one-arm while reaching for

the next rung...we did this in 1980-81." (Carl Gabbard) .

“%“Very young children do not have the necessary upper .
baody strength or coordinatien to handle a horizontal
ladder 84 inches high and 10 feet long. However, at the
age of 5 they don't develop these skills overnight; they

must be developed gradually” (Hendy, 1997, 104).

Cbmments from_Expe_rts...

“What should be the generul beginning age jor using
ouerhead apparatusr”

 “Chrenological age is a very poor 1ndtcator of readiness. [
_would prefer to anawer in terms of developmental levels.
Some children may be ready at age 2 or 3, others not until
5 or 6. It all depends on where the child is
developmentally. Furthermgore, the nature of the task, the
biology of the individual, and the conditions of the learning
environment all interact to détermine when each individual
is ready for any activity. .1 would-sdy that most children .
who are not obsese should be ready by age 4 or 5 to begin
using overhead apparatus. But some will be ready by age 2
and others not ready until age 7.” (David Gallahue)

METH ODOLOGY
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The overall purpose of this study was to present
new data collected fram an empirical research
study on children’s use of nuerheacl equipment.

*3 playgrounds presr:hool, kmdergarten, & schoa!
ﬂgﬂ

- -appraximately a5 hours of obsermztinn were
conducted

+158 children observed using overhead equipment
-1637’ use: epl'.sodes coded ’

Findings: Types of Hand Holdé

: pi,iamas; Types of Body Movement

Side/S:de :

'_-Fi:'n_d‘ings: Types ofTra.vel .




Findings: Types of Exit

Teacher Assisted ;i

Findings: 4 -Develapin'ehtdl Stages
Rt e ey

& >Fundamental

o

>-Pract1ce

"b\ Refining
K Ma_sjtéry

: .s@gmergea nppru:l:irnntely between the'.
- age of 2-3 years : !

> nieeds full ulistmr:e throughout
episode

Srneeds m;atlnce getting to bar

. +both hands capped on- bu, no
. conuiateatly pzet‘en-ed leading hand

<travels hand-t -k :_ul w_ith

au!stance

R uttla leg md bady movement
: becauu .held by a ndu.lt

L& ndult auilte;:l ex.it or fall

Practice Stage .

fvemerges approxiiately between t
age of 3-4 years C
+-some assistance may be requested

‘-may be tall anough to reach bar
. withnut assistance .

| “~both hands cupped on bar, no- o
B eon:istentiy preferred leading hand

| hangs on Ist ‘bar, travels hand-to-
‘hand for a few bars with experience

Practice Stage

_#front/back and sida/side bady -
movements; pedaling and
running motions with legs
" “-controlled exit when hanging,
. falls when attempting to travel

gos approx.{mate.ly hetween :
ge of 4-6 years - ;

ne alsistmce needed

R reache: fur bar w!.th 2 hl.ndl ;

“#both hands cupped on bar, somé:
emergence of grip hold; usually on
praferrad landing band - . -

"¢ travels hand to-hmd leading had
' -preference emerges; some hand-
over-hand travel; some backward
“travel with more experience




Refining Stage.

e i

“sfront fback and side/aide
body movements present, but
more controlled; developing
- rhythmic movement

+ minor pedaling; legs nsed in -
conjunction with body for
. momentum

_ ¢ generally controlled exits
‘some falls :

- Mastery Stage.

4 po extraneous movement;
efficient body movement;
consistent rhythm

. /legs = extension of torso
motion

< controlled exit; nll bars
ccmpletad

CONCL USIONS -

i Wh:u glven appropriate equipment and surfacin;
and support from adults, children as young as 2- years. -
“of age can begin developing thelr upper body strength '

Mastery Stage

% emerges approximately
. between the age of 6-9 yurs

’?nn anistmue ticeded:

@ xenchel for bar with 1’ hand
may jump tu 3rd or 4tk ba.r to
Umtart . Sl . B

#emergence of p’ip hold
depending on hand size

“travels hand-over-hand; .
My - capable of skipping bars,
n bac!m'urd and sidebar trave.l

 abilities than children’s hand size nnd their‘

CONCLUSIONS

syttt

4 Appropriate design, use, and surfacing under
the equipment minimizes irijuries on overhead
equipment.

<:Chronological markers are less useful in
determining overhead apparatus performnnce
experience with the equipment.

“» Children progress in their overhead appnratus
skills through 4 stages of development:.
Jfundamental, practice, réfining, and mastery.

RECOMMENDA TI ONS

e %rwmﬁm ;

& Stage of deue!opment, not chronologica! age;
should be the mafor factor in determining wheri
children are ready to uss overhead apparatus.

- Children should be given regular opportunitiés -
to play on overhead apparatus, even as early as
age 3.

% Educational progrﬁms should be expanded to
help adults learn to analyze playground safety
and to understand the deuelopmental' values of
piay.




RECOIH.MENDA TI ONS

R mwm&m%%amw&

& Adults should ensure that pr‘eschool age
children do not use overhead equipment.. -~
designed JSor schoel-age children. :

- Adults should observe children carefully to

match abilities of children with complaxity of.
. equipment and to be alert to fatigue resu!ting
' from excessive apparatus usage. . .

,:Pl.'ayground equipment should ba dcsigrled for
Jlexibility to accommodate the wide range of
skill levels présent among aﬂy chronological age; .

- level or grude {evel. o :

- and other parts of the body.

RECOMMENDA.TroNS'

o S AR R s
4 Operhead rings should be designed to minimize
blistering from heavy use fe.g., 1”- 1 1/8” diametar.
plastic coated) and be attached to 67 to 12" of
chain to allow appropriate suninging.

& All overhead apparatus should have'“inkeéofj*: :
decks, platforms, or devices constructed from
resilient material to protect in faﬂs onto’ the head -

> Manufacturers should consider prnv{ding
educational material appropriate for purchasers =
and users of their equipment to assist in prmnting
a mismatch between equipment and children’s .
skiils.

RECO.MMENDA TI ONS

"4 The recommendations included in this .
' presentation solely reflect the data -
. reviewed for the “Developmental Benefits .
" “and Use Patterns of Overhead Equipmenton ;
i Playgrounds" repart and should riot be’ used R
. te circurmvent current CPSC or ASTM - '
guidelines and stundards

; Th.e -Dev_é.lo})mén._t.al"Bé’ri_eﬁt?s and :
Use Patterns of Overhead &
Equipment on Playgrounds -

Austin, Texas -- Sepiéﬁiipgr,‘ ;2@01 )




An smpirical study conducted by

Joa L. Frost, Ed. D.
Poi-San Brown

Candra D. Theraton, Ph. D.
John A. Sulterby, PR 0.

Septembaer, 2002 &) Ausiin, Texas
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The purpose of this study was to...

= Assess the developmental prdgression of
children’s climbing abilities;

= Investigate how children’s climbing abilities differ
across types of climbers;

= Establish criteria for determining which climbers
are most beneficial for children.

[Motivationﬂsg for Climbing E

TATERRER A e

= The desire to accomplish a goal.

= The delight, fun, and pleasure achieved through
climbing.

= The abitity to observe from a place higher than the
ground: to increase their visual field. ‘

= Exploration & Engagement.

, [_Ci,imt;inq Compenents ]

Climbing as an activity challanges the climber across several
domains.

Depending on the challenge of the climb, the climber must draw
on a combination of cognitive skills, and affective factors
such as self-confidence and physical skills.

Cognitive Requiremants: Memory, Prablem Soiving, & Tmagery/Visualization

Affective Reguiraments: Motivation, Stress —vs— Relaxalion, Fear

Physical Regyirements: Perceptual Motor, Mator Fitness, Visual Perception

Climbing Equipment History j

Manufactured Apparatus Era
Novelty Era

Modular Equipment Era




Lkl E

[ Research Questions
1. What is the developmental progression
pattern on climbing apparatus?

2. How do children’s climbing behaviors differ
across types of climbers?

st

[ Methodological Organization

= Participants

» Data Collection Tools

3. What s the difficulty leve! of each climber? » Setting
4. Which climbers are most beneficial?
[Data Analysis [Valigity .
L Librgiiet Ee L I 3 hiaRE L

FORMATIVE ANALYSIS

Ouring each observation
Between observations within the week
During interval between data collection weeks

SUMMATIVE ANALYSIS

Dala collapsed into singla unit
Data coding sheat

The validity of an empirical work is the extent
to which the findings permit one to draw
appropriate, meaningful, and useful
inferences.

tn this study, validity was established through:
- Triangulaticn
- Prolonged Engagement .
- Peer Debriefing

A

[Reliability o E
L D

Reliability is the extent to which a measuring
_instrument measures something consistenily,

Reliability was established in this study through:
- inter-rater Reliability




Developmental progression pattern on
imbing apparatus .

beeos i L oribracd USR03

Three stages of proficiency were developed
based upon the findings of this studyt

= Beginner

» Intermediate

= Advanced

|- “Beginners”

|9

["[ntermediates“
L

I- “Beginner” Proficiency Behaviors
Hand tc Hand Movement
Foot to Foot Movement
Move hands & feet at same time
Cautious & Slow Climbing
Climb up, but not down
Visually focus on hands & feet

["Intermediate" Proficiency Behaviors

Sogeerini

|

Mand to hand, hand over hand, or
alternating pattem; may skip one
handhold

Foot 1o fool, foot aver foat, or
alternating pattern; may skip 1 step
and jump from second step

Same hand to fool relationship, or one
at a lime whan practicing new
pattarns

Confident with acquired skills but

caulious with newly develaping skils

and with climbing down.

Visual focus is on destination: but
may b on hands & feet when

Explores ialeral movement. practicing new climbing skills

[“Advanced” Proficiency Behaviors

L

| 5
Hand cver hand pattemn; may skip
maora than 1 hand hold

Foot over foot pattern; may skip mare
than 1 step or jump from anywhere 3k
on equipment to ground

Opposite hand to (oot relationship

Use other body parts on equipment -
when exploring new ways to ciimb

Canfidently quick speeds; can go up,
dawn, of laterally with ease

Can face or face away from equipment

Visual focus is usuaily oa destinatlon or
ather playmaltes




[Developmemal Prograssion Comparison

| .
Beginner intermediate Advanced

Differing climbing behaviors with differing
climbers P

Jpronmsnsan A T

Findings suggest that
certain types of
playground climbers
encourage children to
engage in certain types
of climbing behaviors.

Chain Link Climber

Corkscrew Climber

Internal Treescape

Trunk Climber

|-Feet & Lower-body Strength Required

Fat Pipe Climber

b Chain Net Climber
i

|- Arms & Upper-body Strength Required

Banister Rails




I-Equipment that promotes multiple uses...
L ¥ 2 Sl RS NS R TS IR L

= Banister Rails allow hanging in various ways as well as options
for climbing methods (both up and down).

a Carge Net Wall, Trunk Glimber, & Megarock are alt wide enough
to allow children to move laterally and they accommodate
multiple climbers at the same time.

» Internal Treescape Climber & Corkscrew Climber, due tc their
round shapes, offer the option of climbing on the cutside or the
inside.

» Wave Climber serves as both a staircase and a slide. It can be

ot oanith § tandd b v~ fnatk ol Saosts aod cdag

Equipment-on which children used parts of
the body other than their

| 3
Banister Rails
Internai Treescape Climber
Trunk Climber

Megarock

Log Roit

Carge Net Climber
Wave Climber

Carkscrew Climber

|- The most difficult clim__ber is...

Based upon the findings of this study, the most
difficult climber is the Trunk Climber due to
its: . .

= Small round areas on which to place feet
. m Large verlical spaces between rungs
u Heigit

n Steep incline

|-Equipment with moving elements...

Bt e

i

Log Roll Swivel Meister

Climbing events with moving elements elicit balancing behaviors,

f Jmon—— |

l-Difﬁculty tevel of each climber

To assess a climber's difficulty level, each climber's
codings were compiled and evaluated.

Those which had more children ranked as “beginner”
because of slower, more cautious speeds were
deemed more difficult than those climbers which
had a majority of “intermediate” and “advanced”
children.

|. Why?
C

For “beginner” climbers, the Trunk Climber presents a high level
of difficuity because the height and incline create a visuat
intimidation, evoking an initial fear response.

QOnce on the equipment, the large spaces between the lower
rungs are challenging for short legs.

For Jintermediate” climbers, the steep inciine discourages
attempts of climbing down.

¢




Most beneficial climber

el R

Considering all the evidence presented in this
document and after much deliberation over THE
mast beneficial climbers, it is concluded that there
are 3 types of “most beneficial® climbers.

Open-Ended
Chailenge
Use

I-Open-EnQed Climpers )

L
Climbers that do not limit the way children can
use the equipment are heneficial for promoting
creative play.

Space
Location

Function

|- Challenge
i
The most beneficial climbers with regard to challenge

are those which allow for the progression and
development of skill.

A

Log Roll
Trunk Climber
Climbing Pole
Banister Rails
Cargo Net Wall

|-Total Use of Climbers (608 codings)

L

Chmoing Fole
Ghain Linik
Svavel Maimiar (7 iy
Lag Ro# |
Fut Piga

Bniter Rase
Chain Met
nternal Gimowr [
Wave Chmber
Corknarew
Cargd Nat Wall

Trunk Cimoer |

Magarack

|- Kindergarten Climber Usage

Swhoal Metster [T
Cimuing Pale
Chain Link

Fai Pipe

Log Roa [T
[P
Waus Chmbar
Trumk Gimbar
Rais

Cnan Mat

Curkacraw

Cmgo Mat vl E

Meghock

arnai Cimber

FalPipa
Trunk Clribar




[ Third Grade Climber Usage

BTG B v e LA R

Climisng Pole
Log Roll
Swavad Makytor
Fat Pipw
Cavga Nat Wall
Chsis Link
Weve Climber
Bannialer Raim
Chein Nat
Carkacimw

[Assessing THE most beneficial climber... j
o R

S gt

» Desire for open-endedness and creativity in
children's play ‘

= Promoting physical development in the children's
climbing abiiities

= Choosing climbers that are of high Interest for
children in various age groups

Which climbers are most beneficial? It depends.

[Discussion of Findings

1Y

» Stature and ability are mutually dependent

= Stature leads to preferences
(Rise Height + Skill = Preference)

= Ability {or lack of) leads to preference

’ [Blending HOW children climb with WHY children climb,
the following recommendations are made:
L

n Consider the physical stature of the children who will
be using the equipment.

» Evaluate the motivation for deciding which climbers to
include in the piay structure.

» Address the declining physical fitness level in
placement of chalienging components.

= Incorporate the need for and enjoyment of social
interaction in the climbers,
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